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Abstract 
Modern organizations try to tap into the employees’ knowledge, engagement and motivation by introducing informal organization and easily 
understood tools. These efforts are thought to help the continuous improvement efforts and make the production plant more effective and efficient. 
Following these trends, efforts have also been made to minimize the hierarchy and make the organization as informal as possible.  
 
Always be at hand for his or hers employees listen to every suggestion they make and bringing them alone when a decision is doing to be made. 
At the same time the leader should report to and act accordingly to the guidelines of his or her leader. It is often called the phenomena of the next 
up or next down. Doing a good job as a leader seems to involve a pivoting between the next down and the next up. 
 
The interviewees represent all layers of the organizations, from the plant manager to the apprentice. Better understanding this new role of the 
leaders in an organization that have implemented lean in order to enhance effectiveness and efficiency can prevent burnout leaders and keep the 
momentum up in the continuous improvement effort. Leaders often talk about that the company lean efforts were easier in the beginning when 
lower hanging fruits were picked. However, another explanation can be that leaders are fatigued and lack the initiative to find the next area for 
improvement. At the same time the demands from the next leader up increases. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the Scientific Committee of 48th CIRP Conference on MANUFACTURING SYSTEMS - CIRP CMS 
2015. 
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1. Introduction 
In the later years there have been a renewed interest on the 
value creation the manufacturing industry represent. Lean has 
long been a central part, one way or another, in the efforts to 
create better value creation results. The notion of Lean comes 
from the book of Womack et al. [1], where they tried to explain 
the Japanese effective and efficient industrial production. It 
offers easy to use and understand tools and method that many 
believed were taken from the core of operations. Central to the 
early writings about the Japanese way is the efforts to tap into 
the employees´ knowledge, engagement and motivate for 
improvement [2].  
The lean movement is by no means the only tradition that 
focus on workers knowledge, seeking to enhance engagement 
and motivate for workers themselves improving their 
workplace [3, 4]. Some experiments were done to have a team 
assemble a whole car and in thereby motivate for learning and 
more self-managing organization. 
Indirectly, the traditions points towards flat and informal 
organization and no hierarchy as an ideal. This paper will take 
a different approach by looking at the conditions these 
traditions create for the leader in charge. Mainly, these 
conditions can be divided into two different categories; 
structural/formal and matrix/informal. The categories represent 
the starting point for this investigation. The special organization 
of the focused production plants, driven by the nature of 
production and HES, illustrate the pivoting problem, where the 
leader tries to facilitate and help the continuous improvement 
efforts of the employees and at the same time deliver good 
results and other KPI´s according to the top-level managements 
plans. Demands and strict economic thinking on the one hand 
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and the motivation and facilitate efforts to move the 
improvements on the other hand form this pivoting problem 
that we see in the middle management.  
1.1. Method 
This study has been conducted in a lightweight metal 
company as part of a national research project concerned with 
work organization and operations management in Norwegian 
industry. Three of the company’s Norwegian plants have been 
investigated by the same team of researchers. Plants represent 
separate cases, but are similar by virtue of belonging to the 
same company and having the same official organizational 
structure and operational principles. Investigating different 
plants in the same company serves the purpose of combining 
the benefits of an in-depth single case design with increased 
external validity achieved through the comparison of multiple 
cases (Voss et al., 2002; Yin, 1994). The research team has 
worked closely with the case company for two years. This close 
collaboration enabled the research team to gain a deeper 
understanding of the rationale behind the work system. It also 
provided insight into the turbulent market situation for light 
metal production. 
The presentation of the case plants builds on two principal 
sources: 1) company documentation and teaching material; and 
2) interviews with workers, managers and work design experts 
within the company. The company documentation and teaching 
material describe the company’s production system, including 
the official organizational structure and operational principles. 
In addition to reading and coding the company documentation 
for recurring themes [5], one of the authors participated in 
internal company courses, which included group work with 
company employees. 
At each plant, 20–30 employees were interviewed, some 
individually and some in groups of 3–5 persons. We 
deliberately sampled workers, supervisors, staff functions and 
representatives from the workers’ labor union, in order to get 
multiple perspectives on the issues in question. Each interview 
lasted between 30 minutes and one hour. We asked questions 
about the informants’ roles and responsibilities within the work 
system, and more specifically about improvement activity. On 
the final day of each plant visit, a brief reflection session with 
key informants was held in order to verify and balance the 
preliminary findings. Respondent validation mitigates the risk 
of misinformation and distortion in the empirical material [6]. 
The interviews were later transcribed and coded for 
recurring themes [5]. The results of the preliminary analysis 
were discussed with central management, adding additional 
respondent validation. 
2. Context 
In a metal melting plant in Norway Lean has been 
implemented for years. The case plants are located in rural 
Norway, and are the main employers in their local 
communities. The production process is continuous and 
requires the presence of operators at all times throughout the 
year. The main technological transformation process of the 
metal takes place in large, closed furnaces. According to plant 
management, productivity and quality are fundamentally a 
function of “process stability”, meaning that the furnaces 
continuously produce output with sufficient quality. The main 
threats to operational results are machine failures and quality 
deviances. The operators’ main tasks are to periodically supply 
raw materials, remove finished products and monitor the 
process. Monitoring means measuring key process parameters, 
and taking regulatory action when deviances occur. Regulation 
of the furnaces is complex, since key process parameters such 
as temperature, pressure, voltage and volume are non-linearly 
related and feedback loops following regulatory actions are 
often very long. As one informant explained, an error in the 
placement of raw materials may first be observed as a process 
deviance 20 days after the misplacement occurred. Managers 
emphasized that because feedback loops are long, tasks need to 
be performed “right first time”, and therefore work 
standardization is extensive. The technological complexity 
demands multi-skilled workers. 
Due to the danger connected dealing with liquid metal, the 
continuous improvement efforts had to be organized differently 
than in most manufacturing plants. Operators discussed 
changes in Standard Operation Procedures (SOP) and made 
suggestion to a special group responsible for looking at SOP´s 
and change them. The group consists of knowledgeable 
operations with long experience.  
Furthermore, dedicated team organization was elected due 
to it makes a strong team organization, common visible targets, 
systematic improvement work, and clear roles, responsibilities 
and competence development. These teams consist of a 
management structure; area team manager, technical 
supervisor and the first operator. The area team manager was 
overall responsible for the teams, development of employees 
and prioritization of resources. Technical supervisor was 
technical responsible, making standardization and 
improvements. The first operator was responsible for actions 
on shift and running operator work. 
In 2007, the company decided to introduce a new business 
system, called the “metal production system” (MPS), based on 
the general principles of lean production [7]. Over the 
following years, the prices of its main products fell, and efforts 
to reduce costs through continuous improvement were 
intensified. In a formal manner, the MPS defines 1) the roles in 
each work team, including responsibilities for operations, 
maintenance and continuous improvement; 2) the interfaces 
between the different operational teams (volumes, quality and 
delivery times); 3) standard operating procedures; and 4) a 
toolbox for analysis and improvement of workflow.  
The basic operational unit is the shift team, whose members 
work closely together on a day-today basis. Shift teams have 
between three and ten members, and are headed by a “team 
leader”. The team leader is a technical specialist who is 
responsible for some coordination tasks, but has no formal 
authority over the other team members. A group of shift teams 
constitutes an “area”, which is headed by an “area supervisor”. 
The area supervisor is the lowest managerial position. In each 
area, there are also one or several “technical supervisors”. The 
technical supervisors are experts in the different technical sub-
processes and coordinate the activities of various offline teams, 
devoted to continuous improvement. Area supervisors and 
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technical supervisors work in the daytime. In the evenings and 
at night, the plant is run in the absence of direct supervision. 
Operational task performance is guided by SOPs, from which 
operators are not allowed to depart. Especially critical (and 
often hazardous) tasks related to the operation of the furnaces 
are standardized in detail. The SOPs were initially derived as 
an explication of workers’ practice [8], but have later been 
refined by the offline teams. There are two main types of offline 
teams: critical process teams (CP teams) and total productive 
maintenance teams (TPM teams). The mandate of CP teams is 
to standardize and improve key processes. TPM teams are 
concerned with production machinery and housekeeping (5S). 
These offline teams typically consist of one operator from each 
operational team, along with the area’s technical supervisor. 
They meet monthly or more frequently if significant production 
deviations occur. 
3. The elements of the pivoting problem 
The line organization, here exemplified with the team 
organization, had built in some challenges for the management. 
First, the economic contribution and goals from the plant to the 
enterprise are divided down to each area of the plant and form 
KPI´s. Top-level management and the development of the 
marketplace often set these KPI´s, rather than being a result of 
a discussion in the organization. Thereby, the KPI´s often lack 
ownership of the people working at the shop floor. In the case 
of these three plants in question, the goals were set very high. 
It was explained as a matter of surviving. 
Second, the divided responsibility between area team 
manager and technical supervisor meant that prioritizing 
resources, the area team managers’ responsibility, and 
technical issues, the technical supervisors’ responsibility, often 
was incompatible.  
Third, in the presentation of the management team the team 
leader was included. However, the team leader´s management 
tasks were unclear and diffuse. When interviewing first 
operators they mentioned this but at the same time added that 
they were a valuable part of the management team.  
Fourth, the special group (CP team) for changing the SOP´s 
had no or little mandate, but had to go through the technical 
supervisor or the area team manager before implementing 
changes. 
These challenges and potentially elements of conflicts are 
embedded in the organizational structure.                         
4. Discussion and findings 
The first challenge of the setting of the overall goals and the 
breakdown of them into manageable goals for each area is 
something that many companies do. Talking to the area 
supervisors they felt somewhat alienated in this process. Saying 
that it was difficult to defend the challenging goals to the 
employees. Always giving an impression that they were 
working on the edge led to a fatigue among the operators. 
However, among the management teams a feeling of 
competitiveness to fight for the workplace by trying to reach 
the goals was clear. At the same time they felt exhausted by the 
continuous change and fight for survival. The demands set by 
upper management felt to be more demanding than needed. 
Saying this it is also important to remember a company 
situated in Norway as a high-cost country needs to set high 
efficiency goals, even if its exhausting for the employees to 
accommodate it. However, the point that the area supervisors 
tried to make was only partly this, but the main point was the 
small degree of collaboration when setting the goals from the 
upper management. 
The second challenge, the dividing of tasks between area 
supervisor and technical supervisor, had a different nature. The 
idea was that the area team managers should concentrate on 
people and their development and the technical supervisor was 
an asset for the manager on the technological issues. In this way 
the HES was supposed to be taken care of and the technical 
supervisor should be a driving force for moving the continuous 
improvement process forward. This divide was thought to bring 
a special focus on continuous improvement efforts. However, 
continuous improvement has two intervened dimensions, 
technology and people. These two dimensions are mutually 
dependent of each other. A change in technology often trigger 
a change in the way people work with the technology or in this 
case the SOP´s. Dividing the managerial task between two 
different functions and people can create differences and 
confusions, although the area supervisors and technical 
supervisor, the research team talked to, did not see it as a 
challenge. They claimed that it work well. When talking to the 
operators and the team leaders the picture got more nuanced. 
Having more than one boss confused the some operators. Some 
expressed a wish to go back to the old system with a powerful 
foreman that could make a decision then and there whenever 
needed. Others said that it work ok, however, nobody claimed 
it to be a set forward compared to the old foreman system. Even 
more critical were the team leaders. They had great difficulties 
with classifying problems as related to either technical or 
human. Most of the time problems were a combination of both 
they claimed.  
The third element, the role of the team leader, is more of an 
identity and authority problem. Team leader role was not 
described as a leader in the hierarchy; however, the task that 
the person needs to fill in this role was that of a leader position. 
Following up work tasks, making sure that everybody is 
working as planed, answering questions, etc. When 
interviewing the team leaders, they all perceived themselves as 
leaders. And was quite proud of their leader positions. The 
complaints often centered on the feeling of too little access to 
their own leaders, area supervisor and technical supervisor. 
“They are seldom present when needed” was the overall 
complaint. One explanation can be that these two positions 
only worked day time and therefore the team leader only would 
meet them every three or four weeks, depending on the shift 
system. Clearing this out of the way, by asking them how it 
works when the team worked day shifts, the complaints 
remained. The explanation team leaders saw, was the 
supervisors (technical or area) had too little time to sit down 
and discuss challenges. Team leaders also claimed that 
operators got just as much access as the team leaders. This 
points back to the perception of being a leader without formal 
position in the hierarchy. As a control measure, the research 
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group investigated the control span of the area supervisor. Too 
big control span could explain the lack of time and focus 
towards team leaders. However, the ordinary control span was 
between 20-30 persons, which the research team found 
reasonable. But one supervisor was in charge of 90 persons. 
This was an exception.  
The fourth element is a typical challenge in a matrix 
organization where it is unclear of the priority of the tasks given 
by the solid and dotted line, in this case between the area 
supervisor and the technical supervisor. Having two persons 
giving clear and unified directions in stressful working 
conditions seems to be an impossible achievement. Often 
orders contradicted each other and were prioritized differently. 
The offline teams revised SOP´s made this unclear prioritizing 
of tasks greater. When should a revised or new SOP be 
implemented was difficult. The technical and area supervisor 
tended to see this differently. If there was a technical change 
the technical supervisor often was eager to implement it, while 
the area supervisor could have a more relaxed attitude to the 
change, and visa versa.  
In conclusion, the structural organization of the lean work is 
very important. And the importance grows when matrix 
organization is introduced. Overall, the context in which the 
organization is situated and the market it competes, are 
important factors for all involved parties to remember. Too 
much change leads to stress and uncertainty. Or as a manager 
in another globally competing company said: “there are time 
for change and time for reflection. Routines need time to set in 
order to become routines”. Continuous improvements create a 
difficult balance between change and stability.  
Some of the benefits of an informal organization is to tap 
into the knowledge of the worker actually preforming the work 
itself. This is often done by collaboration and reflection efforts 
in the improvement efforts. In this particular case, the research 
team saw that the company was good at collaboration and 
reflection at the shop floor level, but lacked implementing the 
same tools higher up in the organization. It resulted in 
alienation and stress. Clear command lines are also difficult to 
implement in a matrix organization. In this case, it displayed in 
dividing of leadership between technical and area supervisors, 
special groups (like CP) and informal leaders (team managers). 
However, overall the production plants made great 
improvements and met their goals year after year. This fact 
reinforced the impression of a working social partnership 
existing at the shop floor and lower management. Issues were 
discussed and solutions were found in a collaboration among 
the partners. Frustration and tension existed due to unclear 
management positions (team leader), high set goals, unclear 
how the different changes should be prioritized, etc. This is not 
a bad thing. If it is treated as a starting point for discussions and 
the solutions are a result of an effort of collaboration, 
frustration and tension represent parts of the motor that drives 
continuous improvements. 
The main challenge in this case, and representing the true 
pivoting problem, was in short the demands from the next 
higher up and the next lower down. Middle and higher 
management tended not to tap into the social partner thought 
that is present at lower level. These leaders issued more orders 
and goals that was not a result of discussions and common 
reflection, but more as a result of market development and 
survival in global market place. Having a lower management 
position meant a balancing act between getting orders and 
inviting the lower levels or people at the shop floor to find 
solutions in a collaborative manner. Where order taking is short 
term while collaborative solutions need times to make good 
discussions leading to consensus. 
Much of these points were confirmed when interviewing a 
top management leader. He pointed out that empowerment 
means different things at different levels in the hierarchy. 
Higher up the competition for positions tended to be much 
stronger, making good collaboration efforts more difficult. An 
example of this was the working hours of higher management. 
After the ordinary working day, they all left for dinner at home, 
only to “voluntary” returning to work in the evening. At this 
time the atmosphere was much more informal and 
collaboration was focused. If you did not showed up in the 
evening it was a clear sign of not prioritizing the important 
work and collaboration efforts. And at the same time their 
leaders noticed if one was not present. It was mentioned for 
instance in times of promotion. Therefore it brings a different 
dimension to the pivoting problem, the issue of family and lives 
outside the work. 
This is especially difficult in Stock Corporation, due to the 
absentee stockowners that demands returns on the investment 
in stocks. They have authority as well as the other shareholders 
inside the organization. Therefore, the CEO is not autonomous 
at all. He is not just a servant for the demanding customers, but 
have to report to the board of directors and stockholders. The 
case company is part of a stock market company. It has 
interlocking directories where people serve in many boards of 
directors [9, 10]. These people come from or are appointed by 
the mother company. It brings my thoughts back to the indirect 
rule in the British Empire [11]. In short, the indirect rule was 
that the British appointed one local chief to be their 
representative in the region or country. They would only deal 
with him, but at the same time, disregarding the local traditions 
and tensions put the chief in a very difficult position. For 
example giving the chief orders that were completely 
incompatible with the local culture. If the locals did not do what 
the British had told the chief, the British held the chief 
responsible or intercalary [12]. Intercalary refers to the roles 
that point to both directions, the person in charge has 
responsibilities going up and going down. And the role is then 
more of how to exist in the middle. Many leaders in modern 
companies are familiar with this role especially in hierarchical 
organizations. The reason for bringing this in is that leaders 
cannot only look down into the organization, but have just as 
much to look up. More or less every manager has somebody to 
report to in one-way or another. The idea of also looking up 
puts boundaries around this notion of collaborative 
management. For instance, if the stockholders demand five 
percent return on their investment as a non-discussible demand, 
then the CEO is in a difficult situation for doing collaborative 
management if the stockholders do not care how you treat the 
employees as long as the goal is reached.  
595 Halvor Holtskog et al. /  Procedia CIRP  41 ( 2016 )  591 – 595 
5. Conclusion 
What this illustrates is an answer as to whether collaborative 
management is something just Norwegians can use, or can it be 
used more internationally? No doubt that being a manager with 
focus on collaboration in Norway is made easier by the labor 
agreements, labor unions and employer social partner 
discussions that provide some parameters which prevents a 
single focus on profit. However, single-minded profit focus 
from stockholders, provide poor conditions for such 
collaborative management. The leader role is difficult, but the 
role is even more difficult when they get orders from above and 
have to discuss with people below. Perhaps it is time for 
shareholders to revise their involvement and demands towards 
companies. 
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